A 55 year old runner covered 160 km within a 20 hour period. His speed averaged 8.16 km/h, at an estimated 59.1% of maximum oxygen intake. After the first four hours of running, one of five fluids was taken in rotation every twelve minutes. Volumes ingested were greatest for water (740 ml/h) and least for an ice-cream/syrup mixture (320 ml/h). The heart rate for the final four hours (125/min) was not increased relative to oxygen consumption for this portion of the run. Constancy of heart rate, continued urine production and formal fluid balance calculations all indicate that hydration was well maintained over the run. Caloric intake averaged 480 kcal/h (2.01 MJ/h), being greatest for the ice-cream/syrup mixture; the energy deficit (56 kcal/h, 235 kJ/h) was small during that part of the run in which food was provided.
INTRODUCTION
A previous study of nutritional requirements for a 47 year old man who intended to run across Canada suggested that performance would be limited by the ability to ingest the necessary calories while running. The Trans-Canadian competitor had planned to stop for rest every 48 kilometres. We were thus interested to obtain data on an elderly athlete who ran almost non-stop for 160 km.
EXPERIMENTAL FINDINGS AND DISCUSSION

The runner
The runner, a 55 year old man named LaTulippe, had two years previously established an unofficial world record by covering 480 km in 77 hours. Subsequently, he had maintained his physical condition by running 80-160 km/week.
Although taller than some of his peers (174.5 cm), he had many of the physical characteristics of the ultra-long distance runner, including a light body weight (61.3 kg, some 3 kg less than the actuarial "ideal"), a low percentage of body fat (average of biceps, triceps, subscapular and supra-iliac skinfold thicknesses, 7.1 mm, equivalent to 12.7% body fat; Weiner & Lourie, 1969; Durnin & Rahaman, 1967) , and a modest lean body mass (53.5 kg, 307 g/cm standing height). His handgrip force (45 kg, 44 kN) was not outstanding, but lung volumes were somewhat greater than age-related normal figures (vital capacity 4.63 1. BTPS, 106.2%; one second forced expiratory volume 3.64 1. BTPS, 107.1%).
The stroke volume during bicycle ergometry (CO2 rebreathing method of Jones, 1975) was essentially normal (110 ml. at 100 Watts, 107 ml. at 150 Watts), as were the corresponding values for cardiac output (13.3 and 15.5 I./min) and arterio-venous oxygen difference (90 and 122 ml./l). However, the maximum oxygen intake was 53% above the Toronto average for a sedentary individual of comparable age (Shephard, 1977) . The maximum workload attained on the bicycle ergometer was 183 Watts, at a heart rate of 161 /min; the corresponding oxygen consumption was 2.77 I./min, 43.6 ml./kg.min STPD, with a respiratory gas exchange ratio of 1.15. During uphill treadmill running , the maximum oxygen intake was 14.8% larger (3.18 I./min, 50.5 ml./kg.min).
Good use was made of the available oxygen transport; earlier measurements by Kofranyi-Michaelis respirometer had shown that his running efficiency was some 5.9% greater than average for young adults (Shephard, 1968) .
The run
The run took place on a quarter mile cinder track. The first four hours of activity were totally uninterrupted. Thereafter, the subject slowed to a walk every 12 min to ingest one of five fluids (Table I) (Astrand, 1960 (Astrand, , 1967 Bonjer, 1968; Shephard,.1977 ).
In marathon racing, 75% of aerobic power may be sustained for several hours of activity (Costill, 1970; . Nevertheless, it is an exceptional achievement for a 55 year old man to use 59% of his maximum oxygen intake continuously for 20 hours.
It is further remarkable that despite the intensity of effort, the heart rate did not show a progressive increase over the run (Fig. 1 ). There was some slowing of track speed over the 20 hours, but the heart rate during the final 4 hours of the event (125 beats/min) would have been anticipated as an early response to the oxygen usage of this period; (56% of maximum oxygen intake). The ability to sustain a slow heart rate is partly an expression of training for ultra-long distance running, although other favourable factors included cool weather and the maintenance of plasma volume through a large fluid intake. and indeed compares quite favourably with the 800 ml./h achieved by Costill (1972) when young subjects drank 4-5% glucose solutions for a total of less than two hours.
The body weight registered a decline of 3.9 kg during the first 4 hours of the run, with a steady recovery thereafter, the final figure being 1.85 kg greater than the initial reading. Calculations of the corresponding water balance (Table 11) are at first glance a little puzzling, since a positive balance of some 3.8 litres apparently was accumulated over the twenty hour run. Continued urine flow (Table IV) shows that an adequate fluid intake was achieved, but the plasma composition (Table 111) , and also compares favourabiy with the 152 kcal, 635 kJ, yielded by 800 ml. of 5% glucose (Costill, 1972) . Caloric intake was greatest with the ice-cream mixture, and was least when the beef broth was provided. tThe low rate of sweat production (243 ml./h) reflects the cool environmental conditions, with radiant heat loss during the night hours. possibly coupled with a reduction in renal clearance of urea. However, the increase of plasma urea was smaller than we have observed in marathon events (Shephard et al., 1977 The maximum specimen volume was 157 ml., with a urine flow of 32 ml./h over the first four hours, and a gradual increase thereafter to about 95 ml./h. Urinary sodium and chloride excretion decreased during the first four hours of activity, but once fluid intake commenced their elimination increased to more than twice the resting rate (Fig. 2) Over the sixteen hours that food was being ingested, the apparent energy deficit was no more than 56 kcal/h, 232 kJ/h. The actual deficit would have been somewhat larger if not all of the fluid had been absorbed. Nevertheless, there are several pointers to a well-sustained energy balance, including continued high blood glucose readings (Table 111) , unchanged skin and skinfold thicknesses, and the absence of ketosis during the run (Table  IV) .
Blood chemistry and urinalysis
The SMA-12 results are summarized in 
